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(54) Mormabletube 

(57) AdeformaUetubehasawBlwNchoonprises 
a nmiMT of Bxid. tocoidal or helcal lubiiee wNch 
least pertly deformed in reeponee to defonnation of the 



tube in radial and^ axial diredionB. 
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Descflption 

[0001] The tnirentkxi relates to a delbrmabto tube. 5 
[0002] II is known from US patent 8pecHicatkx^8^los. 
3,353.599 and 5.014.779 to insert a comigated tube 
into tt)e weObore of an underground borehole and to 
expand ttw tube downhole into a tubular shape. 
Umsi us patent spedTication Na 5.366.012 di&- io 
doGea the axpansion cf a slotted p^ of which the slots 
open up as a result of the eD9)ansion so as to re^jce the 
rvdialtorces needed to CD^Mind the p^ 
100041 Tbau8eal8loltedorlnitialyoorrugBledpt>e8 
has ttwdteadrntagetnt the eo^Mnded pipes hare a r« 
URvaoinscnarKai Mwvuu 
(OOOSl ln i ar i i a ilonalpa!antappicatfon,pubHca8onNoL 
VVO 9em626 dMases the OMpansian of an^ 
cyindrical p^ by means of an expansion mandrel. 
10006] A disadMuilaooofiha latter eo^ansioninslhod » 
is twi tocces to expand the p^ are relatively Ngh and 
that the p^ oonlractB as a result of the expansion proc- 
ess. 

[0007] It IS an obfect Of the present invention to allevi- 
ate the dteadvantages of the iowMm techniques and to 25 
provide a robust and detormable tube which can be 
eaqjanded or otftenMse deformed by using a relafively 
low deformation forcei 

Sumnwrygfthfltnyentiqn ^ 

[OOOei The delormable tube aoooiding to the invention 
thereto oornprises a wal which is at least par^r fanned 
by a nuntoer of tubules, wherein at least one tubule is aet 
least partly deformed in rasponsa to debmiation of the as 
tube. 

10009] Thedafomvlion may Iwolvafltftonng or other 
chanoe of the tubular shape of the tobules. which 
requires prindpaBy bendinQ forces which are slgnn- 
cantly lower than the tension farces that are required to 40 
expand a tubular cyGndrical pipe. 
[0010] It may be required to obtain a tube which can 
be deCDnmed easily in an axial or in a radial direction or 
in both cSrectionG. A radiafly defomnble tube is useful if 
thetubeisfarSKampletobeusedasanolandtorgas 45 
production tubfrig which is to be ineerted Mo a reletfvely 
narrow and Inregularty shaped underground weRxra 
An axiaBy defomrable tube is usefal if the tube is a pro- 
duction iner or tubing, a we8 casing or other wen tubular 
wNchislnstaUedinaoonpaclingreGervoirwhereihere so 
is a risk of bucMng of the wel tUbulaiB as a result of the 
TiOmpadion pfoonfws 

[0011] HaradialydelormabletUbeisrequreditlspr»- 
ferred that the well of the tube is at least partly formed 
by a series of axiat tubules which each extend in a duBC- 09 
tion substantially parallel to a longiludfaial axis of the 
tube such that ipon a racfai deforma ti on of tie tube the 
axial tixies are at least partly deformed. 



[0012] If an anally deformable tube is required is 
preferred that the wall of tie tube is at least parity 
formed by a series of toroidal tubules which extend in a 
substantially circular direction around a longituSnal axis 
of the tube such that upon axial deformation of the tube 
the toroidal tubules are at least partly flattened or other- 
wise defonned. 

[0013] If a tube is required which is both axiafiy and 
racfially deformable. ft is prefen-ed that the wal of the 
tube is at least pertly fcvmed by one or more hefical 
tubules which extend In a substantiaDy helical direclfon 
with respect to a longitucinal axs of the tUbe such that 
upon deformation of the tube in a dtfedion which is ori- 
ented at an angle relative to a iongitudnal direction of 
each of the heBcal tubules, at least one of the heGcal 
tubules is dafonned. 

[0O14I TbetubUtos may be made of a metal, plastic, 
niter or other matariai and may be welded, brazed, 
bonded or othenrise secured to adjacent tubules or 
other parts of the wall of the lube. 
[001S] The biHries may before m^artion have a 
folded, cylindrical eOptical or prismatic shape and may 
as a result of the e)9>ansion be unfoUed or flattened into 
an elliptical, cylindrical or prismatic shape. 
[0016] Si^tably. the tubules contain at the outer 
peripfiery of the tube openings or weak spots which 
open up as a result of the defor ma tion process such that 
one or mora fluids are squeezed from the interior of the 
tubules into the space surrounding the tube. 
[0017] In that case the fluids that are squeezed from 
the Interior of the tiiaiJes may contain one or more 
chemicals, such as a chemical treatment fluid or com* 
ponents of a liquid cement stunry or oowyonent s of a 
curing agent which conponents are only mixed when 
or after they have been squeezed out of the tubules. 

ariflfdflBoinHQnQflhednawlnQS 

I0O18] Ihe invention wn be described in more detaB 
and by way of example wHh reference to aie aocorrpa- 
nying drawings, in which 

Fig. 1 is a cross-axiat sectional view of a tube both 
before and after expansioa ^Mch tube has a wall 
that is made of a series of axial tubules which are 
cyindrical betore expansion and eliptical after 

f=ig. 2 is a crosMxial sectional view of a tube botfi 
before and after s^ansiorK wNch tube has a waO 
that oomprfses a series of axial tUbUtos which are 
prismatic before expansion and eOlplical alter 
expansion; 

f=ig. 3 is a cross-axial sectional view of a tube both 
before and after expansion, which tube has a wafi 
that is made of a series of axial tubules which are 
elfiptical both before and after e)9)ansion; 
Fig. 4 is a cross-axial sectional view of a tube 
bekxQ expansion where the wall of the tJbe com- 
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prises a series of axial tubutes and Ihe tube is 
folded into a substamiaOy flat shape before it is 
unfolded and expanded; 

Fib. 5 is a longitudral sedionai view of a tube 
which oonprises a w«l lhat is made ol a series of 
toroidal tubules: 

Fig. 6 is an enlarged delal showing the cyMrlcal 
chape of three o( the toroidal tubules that are endr- 
ded in Fig. 5; 

Fig. 7 is a longitudinal sectional view of the tube off 
Fig.58ttera)dalGomprG65icnolthe tube; 
Fig. 8 is an enlarged data! showing the eliptical 
8h8«>e of three of the toroidal lUbules that are andr- 
dedinFig. 7; 

Fg. 9 is a cross-axial sectkmdl view of a racSaly 
npandaMe tobe conpri d ng dx axial or hefical 
tUMtos boih before and alter expandon of the tube; 
Fig. 10 is a crosMdal secttontf view of an urax* 
panded tube of which the wafl comprises a series of 
folded lUMlet which unfold into a cyfinctical shape 
during the process of expanding the tube; 
F«. 11 is a cross-axial sectional view of another 
uneiqMnded tube conTigiAation wt>erB the wall com- 
prises a series of folded tubes which untold into a 
cylindrical shape difftng the process of eotpendbxi 
thetut)e;Bnd 

Fig. 12 is a cross-axial sectional view of an unex- 
panded tU>d which folds open during the eo^iandon 
process and which oonprises a tubule which acts 
as aplastic hinge and wNch is flattened as a resUK 
of Sie eaqMndon process. 

MaMtiewiptotftheiriy^^ 

[0019] Referring now to Fig. 1 there is shorwt a tubal 
in a cylndrical wofcore or ottier caivity 2. which tUbe 1 
has a waR that is nnade up of a series of axid tUbiies 3 
which are substantially cylindrical t>efore eoqpansion of 
the tube 1 and elliptical after expansion of the tube 1 to 
an enlarged cfiameter. as iHustrated by reference 
numeral 3B. 

10020] The tube lean be expanded by an esq^ansion 
mandrd (not shown) or by increasing the hyttautic 
pressure in tie interior 4 of the tube 1. As a result of the 
ai^andon process the tubules 3 are subject to a bend- 
big process so that relatively low forces are required. 
P021] If the tixies 3 ere made of steel or another 
metal then ft ft preferred «iat the tiisules 3 are sintered, 
welded or brazed together atong the length of ttie areas 
5 where the tobules 3 touch each other. 
10082] Ifaieiubulas3haveaninpenneablewaland 
the tube 1 is used temporarily to the cavity 2. for exam* 
pie to provide a temporary seal, then the tube 1 can be 
radii^ oontraded again by pumping a high pressure 
fluid into the interiors 6 of the tubules 3. wNch wl 
induce the flattened tUbUes 3B to resume thdr tubular 
shape, so that the tube 1 radial shrinte and can be eas- 
ily removed from the canity 2. 



10023] If the tube 1 is to t>e used permanently in the 
cavity 2« for exanple if the tube 1 is to k» used as a wdl 
casing, then at least some of tho tutxies 3 may t>e tied 
with liquid components of a cement durry or other cur- 

5 ing agent, such as a dlicone gel and tie outer wdl of 
twse tubules may contain openings 7. or weak spots 
which are opened as a resun of the expansion process, 
via which said liquid oonrponents are nifmrtvi into the 
surrounding annular space 8 sunrounding tie expanded 

10 tubal and tie liquid components mix up and cure to a 
hardened cement dioone or otter cured sealing oom- 
podfion. 

10024] Ra2lustrBtesanaltem8tiveenrfoodimentof 
tie defonnable tube acconftig to tie imemion. 1H& 
IB tube 9 is also radially detormabie and conprisee a 
series of tubules 10 wNch are prismatto before v^an- 
don and eO^pecd after sDvandon. as ItfltrBtad by rater- 
enoe rumeral 108. 

P)025] Ihe tubules 10 are anangedsubstantiaDy par- 
20 aMtotielongitu(^axi8l1 attiecertreoftietube 

9. The tubules 10 are made of steel or anotier metal 
and are connected to each ottier by longrtudinal welded, 
txazed or sintered borxte 11. 
10026] Fig. 3 shows yet anotier enfoociment of tie 
85 defonnable tube according to tie invention. In whfoh tie 
tuk>e 12 is radiafly deformable and comprises a series of 
tubules 13 which are dfiptical before and which have an 
efliptical. almost flattened shape after radial expansion 
of tie tube 12. 

30 10027] In tiis embodiment the tubules 13 deform from 
a first elliptical shape, illustrated by reference numeral 
13A in wNch tie largest widtti of tie eUpHcal tUbules 
13A has a racSal orientaton hto a second dfiptical 
shapes IBustrated by re fo re nco numeral 13B in which tie 

55 largest widtiofttie efliptical lubutosiaA has a tangen- 
tial orientation. 

10028] Refening now to Fig. 4 tiers is shown a 
defonnable tube 14 which con^yises a series of axial 
tiixjies 15. wherdn two pairs of tubules at opposite 

40 sides of tie tube 14 are ^cormected by plastic 
hinges 16. These plastic hinges 16 alow tie tube 14 to 
be stored and transported in a flattened shape e g. 
around a reding drum (not shown). 
I0O29] When tie tube 14 is tien unreeled from tie 

45 reefing drum it can be brought into a cyfirxfrical shape 
by a guide funnd (not shown). I tie tube 14 Is to be 
used Inside a wel cr inside anotier tfoUlar tie cylndri- 
cal tube 14 is twn reded into tie weObore or tie interior 
of tie ottier tubular and expanded for example by pump* 

50 ing a high pressure fluid into tie imerior 17 of tie tube 
14. 

10030] The initio flattened tube cortiguration shown 
in Fig. 4 allows an easy storage and transport of tie 
tube 14. ag. on a smatt diameter reeling drum, during 
55 tie manufacturing stage and during transport from tie 
manufacturing site to tie site where tie tube 14 is to be 

used. 

10031] Figures5.6.7and86l«wyetanotiererrbod- 
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imert of the deforrrable tii>e acxxxding to the inv^^ 
in wtvch the tiixjtes 18A. B have a toroidal shape in 
orcler to n«J« the U>e 19 axialty deiormable. 
[00321 The tube 19 showm in Fig. 5 can be a produc- 
tion liner in a conpading ofl or gas bearing formation, s 
where as shown in deta8 in Rg. 6 the toroidal tubules 
18A have a aubetartfaOy cyOndrical 8hap& In the oonfig- 
uFBtion shown in Rg. 7 Ihe tube 19 has axially con- 
tracted so that its length is 18% shorter than its original 

lengthtliow(nlnFig.5. 

(0033] Asaresultarmeasdaloortiactionortheftte 

19 the tubules 188 shoivn in Fig. 7 have been deformed 
into an eliplical shape, as is shoiMn in more detail in Rg. 
8. 

(00341 Referring now to Rg. 9 «iere is shown A tube is 

20 wNch is ttqpanded wiMn « wettMrv 21 « oOier eav^ 

(OOSq TTm lube 20 has a wait ttnt oonnprisaB six 
tubuies 23. 24. 25. 26^ 27 and 28 which eodend in an 
aidtf orhsticaioorr«uratianrelafiv«tolholongitudinflt jo 

aids 29 or the tube 20. 

[0036] Adiaoenlliixta23.24.25,2fi.27and28are 
inleiconnectsd atong Mr length by elongate weids 32. 
Plastic h^iges 22 are tocated in the waBa of the tubUes 
23-20 at botfi sides of each waU 32. 2S 
[0037] The un09)anded tube 20 is shown at the cen- 
tre of the drawing. Ihe six unso^anded tubules 23-28 
each have the form of a pie sector and only a minor gap 
80 Is presertf between adjaoem tubules 23-2& To 
ei^MUid me tube 20 a precsurfzod fluid is pumped into so 
the gape 30 which wBlnduce the tube ao to expand untH 
the waBs of the tubiies 23-28 ore stretched andfor the 
outer wens of the tubules 23&-28B are pressed against 
thewelfooreai. 

(003q T1ievolum»«fficieni tube oonHguralion shown x 
in Rg. 9 is attradivw V the tiAie 20 Is to be Inserted into 
the weS>ore 21 via a narrow excess; such as a smafl 
<fiameter production tubing. Furthermore the intornal 
volume of the unexpended tubules 23-28 Is retaHvety 
large whereas the internal volume of the expanded 40 
tubules 23B-28B is relatively small so turt if the wans at 
the outer ctncumference of the tubules 23-28 are perfo- 
rated V become during expansion otherwise fUid per- 
meable a relatively large volume of fluids is squeezed 
from the interior of the tubules 23-28 into the surround- 45 
ing arwHrius andfor formation. 
[0O39I hthlBwayarelativelylargevolumeofaseaing 
agent andAor treatment fluid can be injected into the 
annul us su r ro u ndwig the tube 20 andfer the formation 
81 8unoundingthewe«xye21. so 
[0040] T>ie extematty permeable tube 20 is very suit- 
able to iiYect treatment fhnds into an underground for- 
mation 31 VMNch conprises along the length of the 
weabore 21 layers Of varying pernieabSity. If the outer 
wals of the tubules 23-28 have a signfficantly lower fkid » 
permeabaity than the sunourxling formation 27. then, 
as soon as the outer wan of the tubules 22&26B is 
pressed against the wdlbore 2t a rOtatively constant 



flux of treatment fluid wOl be squeezed into the various 
sunounding formatkxi layers SO that the risk of irijeclfon 
of treatment fluid mainly into the penneable formation 
tayofs arvl byi»8Ging of less pemieeble layers is mini* 
mized. 

[0041] If the tut>e 20 is used as a treatment fluid Iniec- 
tion tool then the outer watis of the tiAules 23-28 may 
be made of a permeable rubber and/or a fabric and the 
inner walls of the tubules 23-28 which face the imerior 
30 of the tube 30 may be made Of an tmpermeabla njb- 
ber. Alter ir^ection of ttie treatmeninuids the pressure in 
the interia 30 of the tube 20 may be reduced so that »M 
tube 20 radially contracts and can be removed from the 
l)orehole. 

10042] Instead of alowing the tube 20 to contract after 
fluids have been ir^ected into the formation the tube 20 
may be aHowed to harden in the ei^anded position 
against the weflbon 21 by inyr e g na ling the ttafaric or 
other material with a slowly curing epQ>y or other plasti c 
conyo sM o a CO that the ooPdiied tuba 20 then tewes 
asawenttner. 

100431 The tube 20 and the tube oorfiguralions shown 
in Rgs. 1-4 may also have walls that are made of aslevo 
iiKterial. In that case the tube may be expanded by en 
SD^jansion cone or by a balloon that is Inflated in the 
interior of the tube. 

[004^ Since «ie sieve material that then fornis the 
widls of tubules is mainly bent and not or hardly 
stretched the sieve opening size will remain Urty con- 
stant during the ttqpansfon process. Ihe eD^nnded U>e 
of sieve material then serm as a fiterlhat prevents 
sand and other soBd materials to enter the weflbore 2 1 . 
100451 The iadtaly»9Bndable tube 20 and the other 
radlaSy eD9»ndable tUie oonfiguraSons shown in Figs. 
1-4 may also be mide of tobulee 23-28 which are made 
of a fluid InfienneiMe moleriat. such as sted whidi 
or^detorms Vthe pressure in the interior 30 of the tobe 
meeds a pre«el level. In that case the tube may be 
instaled as a production tubing wHch senses as a 
downhde blow-out preventer which ei«)ands and seals 
of the vmulus surrounding the produdfon tUbing if a 
blow-oul oocurs. The radially otpa nd able tube configu- 
ration shown In Ra 9 can also be used as a dm string. 
In that case driKng mud is pumped through the interior 
of the tubules 23A-28A during driBing. At the end of a 
<frflling cyde high pressure fluid Is iniected Into tie Inte- 
rior 30 of the tite 20 so iiat tfw titw 20 is CD«)anded 
againd the borehole welt 21 and fonm a Mng of the 
wdtoore arri the dria bft and dowrMe motor assenttfy 
is puled to me surface by a wNOne or odied tUbIng 
passng through the interior 30 of the tube 20 and alBO 
serves as an SD^iansion consL 
(0046) If only idnor expansion of the tube is requrad 
then the wdl oflhe tube may be provided with only one 
or a few axial or hefical tubules. 
[0047] lfthewalsofmetdbe20oriheolherrad»Hy 
expandable oorfiguralions are made of a afOber or 
other dastically defonnable malerid then the ei^anded 
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tube may serve as a hK)h eoq)8n8ion packer a brid^ 
plug. 

[0048] It wiH be understood that H the tubules are ori- 
erited in ail axiaJ cfredion a radially deforneble tube wi 
be obtained. If the tubules are oriented in a circumferen- 
tial direction as shown in Figs. S6 then an axiaOy 
detormaUe tube wiD be obtained. 
(0049) n the tubules are oriented In a helical direction 
the tube will be detormable both in axial and rad»l 
directions and the pitch angle of the helical configura- 
tion of the tubules wH then influenoe the degree in 
which the tube is axially or radially deloniiable. 
[0060] Rg. 10 shows a configuration where a tube 40 
connprises a wan ttat consists of a series d axial folda' 
blelubde6 4l. 

[0061] If the tubules 41 are made of steel then they 
ara Inteiconnectad lida by sida along their length by 
asdal welds 42. Each tixie 41 conprisas at tie outer 
drcunfarenca of the tube 40 a single plastic Nnge 43 
«id at the imer drcumference of the tube 40 a set of 
lour plastic Mnges 44. 45. 46 and 47. Each of these 
plastic hinges 43-47 is formed by machining an axial 
groove in the inner and/or outer surfBoa of the wall of the 
tubule 41. 

10062] ITia set of tour plastic hinges 44-47 defines a 
wafl segment where tfw tubules 41 can be toUed 
inwaidly to form a U> or delta-shaped raoess 48 that 
faces the Ulterior 49 of the tube 40. 
10063] The tube 40 is expanded by pumping a pressu- 
rized fluid into the interiors 50 of the tubules 41 which 
causes the tubules to unfold by hinging about the plastic 
hinges 43-47 so tfiat the hibules 41 each obtain a cylin- 
drical shape (not shown). 

[0064] As a result of the unfoldkig of the tubules 41 the 
tube 40 obtains a larger «Ktemal and internal diameter. 
|006q FiQ. 11 shows another tuba 51 wNchconv 
prisea a wdl ttiat consisls of a series of axial foldabia 
tubuleaSZ. 

[0O56] If the tubules 52 are made of steel then they 
ara interoonnectBd sida by side along their length by 
axial welds 53. Each tifbila 52 comprises bom at the 
outer and the inner drcumference of the tube 51 asetof 
four plastic Nnges 54 that are formed by machining 
axial grooves in the inner and^ outer surface of the 
wdl of each tubule 52. 

10057] Each8etoftourpla8aeMnge854definesawal 
segnnenl where the tUbulas 52 can be fblded inwBidly to 
form a U- or dete-tfiaped raoess 55 tf«t faces either 
the exterior 56 or th a interior 57 of tw tuba 51 . 
10068) ThetubeSi Is tt^anded by pumping a pressu- 
rized fUd into the interioiB 58 of the tubules 51 which 
causes the lUbUles 52 to unfold by hinging about the 
plaslie hinges 54 so that the tubules each obtain a cylin- 
dricai shape (not shown). 

100591 As a result of the unMdfoig of the tubules the 
tube 51 obtains a taiger flRtemal and internal dtemeler. 
100601 Rg. 12 shows a foktabla tube GO which com- 
prises at its lower side a singia plastic hinge that is 



lonned by an axial tUbule 61 and at its upper side a set 
d Ibur plastic hinges 62 that are formed by inadMig 
asdal grooves in the outer or inner surface d the voD of 
the tube 60. 

5 [Q061] The four plastic hinges 62 define a delta- 
shved recess 63 at the n)per side of the tube 60. when 
the tube is In its folded shapa 
100621 The tube 60 is unfolded by pumping a pressu- 
rized fhBd into the interior 64 of the tuba 60. This causes 

10 ttie tube to unfold in the direction of tfieanrows into the 
cylindrical shape which is illustrated by the broken ines 
60A. The tubule 61 then acts as a plastic Nnge and 
obtains as a result of the unfolding of the hJM 60 the 
eUpbcai tftt^ which is Hlustrated by broken fnes 61 A. 

15 {00631 Thetubide61ismadeofapla6lcaByd€*3mv 
^ material, such as a formable NgMtenglh tow- 
aloy or <toal phase steel grade, which also provides 
fleKfattytotietii)e61 In df om rferenlial dkacltan dur- 
ing the unfolcfing procedurei After tie unfoldmg proce- 

20 dire a curing agent may be pumped into the interior 65 
of the eliipticel tubUe 61A to reinforce the tubule 61A. 
The interior 65 of the tiAxie 61 may comprise electrical 
BTdfof hyctajSc conduits for transmission ol electric 
and/br hydmuic power and/or signals along the length 

25 otthetube. 

[0064] The embodiments of the deformable tube 
shown in tfie dtatwings protfldB a tube which can be 
deformed easily and which can be reeled on a reefing 
drum. The tite can be urveeled fmm the Aum and 

30 ir^ectad into an underground borehole or other cavity in 
wtich the tube is to be used. The tube is sU»equently 
delonned fanside the borehole or olher cavity by chang- 
ffig the tubular shape of one or more tubules in the wall 
of the tute. The deformation may involve flattening. 

9S untolcSngerottierdefomiationoflhatUbuleortubulea. 

aalma 

1. A defxmable tube having a wall which is at toast 
40 partly formed by a nunt)er of tubules wherein at 

least one tUbUle is at least partly delomwd in 
response to deformation of the tube. 

2. The deformable tube of daiml. wherein the wal of 
45 thetUbeisatleastpamyfonnedbyaseriesolaxial 

tubules which each eottend In a direction eubstan- 
tUly parallel to a longtoxinal axis of lha tite such 
ttttt upon a radial deformation of the tube the axial 
tiaules are at least parSy deformed. 

so 

3. ThedeformabletUbeofctaiml.whereinthevralof 
t>e tube is at least partly formed by a series of toroi- 
dal tUxies which extend in a substantialy circular 
(frection around a tongitufinal axis of the feiw such 

68 that upon axial debrmafion of the tube the toroidal 
tubules ara at least parSy deformed. 

4. Thedafonfnabletiiseofclaiml.whereintheinelof 
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the tube is at l«asl partly ionned fay one v more 
helicd tUxJee which oKtend in a eubeta^ 
cal diredkm with respect to a longrlucSnai axis of 
the tube 8uch that upon detomwBon of the iUK>e In a 
direction which is oriented at an angte relative to a s 
longitocinal direction of each of the hefical tubUes. 
at least one of ffie heHcat tiijules is at least partly 
delormed. 

5. The defonroble tube of claim 1. wherein the wall ol io 
the tLiM is at least partly fanned by a nwhber of 
substartfafly parallel tubules which are arranged 
side by side and are connected to each other. 

e. The defarmable tUbe of daim 5. wherein the is 
tubules m made of metal and the sides of a pair of 
ec^aoert tobUes substantlaPy touch each other and 
are sintered, welded, spot welded, brazed, bonded, 
or ottmwise secured to each other. 

20 

7. The defarmable tube of daim 5. wherein the 
tubules are made of a plastic or elastomeric mate- 
rial or a fabric and the sides of acfacent tubules 
substantially touch each other and are bonded to 
each other. » 

8. The delomieble tube of daim 1. wherein before 
deformation of the tube the tubules have a substan- 
tiaty cyOndricat shape and deform into a siisGtan- 
tiaty eir«3lical or flattened shape in response to so 
deformation of the tube. 

9. The defonnable tube of dsum 1, wherein before 
defannation of the tube the tiixies have a sUistan- 
tialy prismatic shape and defonn into a sUbstan- » 
tiaiy flattened shape In response to defDrmaHon of 
the tuba 

10. The deformaUe tube of daim 1, wherein the 
nixjles contain at the outer periphery of the tube 40 
openings or weak spots which open up as a result 

of the detormation process such that one or more 
fluids are squeezed from the interior of the tubUes 
into the space sunounding the tube. 

45 

t1. The defdrmable tube of daim 10, Wherein the fluids 
thst are squeezed from the intertor of the tubules 
contain one or more chemicals, such as compo- 
nents of a Uqukl cement slurry, componei ^ of a 
curing agent or a chemical treatment fluid. so 
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